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AUTHOR: “Zhevakin, SA. sov/33-36 2-9/27

TITLE: The Evaluation of Hon—Adinbatic utellar Pulsations by Use of
: . a Discrete Model

: P_ERIODICAL: -Aatronomicheakiy zhurnal, 1959, Vol 36,Nr 2,pp 269-282 (USSR)

ABSTRACT:s - . The author develops a method for the calculation of radial
- non-adiabatic stellar pulsation with the aid of a discrete =~
© .model of a stellar envelope., It is pointed out that this method
requires much less calculation expenditure than the methods pro-"
posed by Woltjer /"Ref 13, 14_7 ~and Rosseland /"Ref 17_7 . The
author formulates the conditions under which the new me¥hod is
applicable. He constructs a disorete multilayer spherical model
of a pulsating stellar envelope and investigates the equations
of motion of this model. - There are 1 figure and 40 references,
S - 23 of which are Soviet, 9 English, 4 German, 3 Dutch, 1 Indian.
ASSOCIATIONs Radiofizicheskiy institut Gor'kovskogo 'gos. universiteta imeni Ii.I.
: Lobachevskogo (Radiophysical Institute at the Cor'kiy Stete Uni
: versity imeni N.I. Lobachevakiy) '
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AUTHOR: Zhevakin,S.A. 807/33~36-3-2/29
TITLE: On the Theory of Stellar Pulsations V (Spherical Discrete Model ‘:

'of Several Layers) , , ‘
PERIODICAL::Astronomicheskly zhurnal,1959,Vol 36,Nr 3,pp 394-409 (USSR)

ABSTRACT: The present paper is a continuation of zrhof 12,3,2,2&;7 and
containa a theory of stellar pulsations. The author uses a
spherical disorete model of several layers, where the change of»
the temperaturs gradient is considered for the appearing
oscillations, Thereby an essential improvement of ths qualitative
results of / Ref 2_7 is obtained. The consideration of the long~
periodic variable of the type RR Herculis and j Canis Majorio is
new. The behavior of these stars corresponds well to the theory
of the author, The most essential results are: If the envelope
contains oca, 15 % helium and if there appears a radiative energy
transfer in the zone of critical He II ionization, then in the
envelope there appears a negative dissipation, sufficient for
naintaining the oascillations of the star. The influence of the
parameters of the stellar envelope on the amplitude and phase qt
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On the Theory of Steéllar Pulsations V (Spherical sov/55-56-3-'2/29
Disorete Model of Several Layers)

oscillations of the radiative flow from the star is 1nvestigated. ,
The data of the parameter values oorreaponding to the single

types of pulsation are improved.

There are 6 tables, 3 figures, and 32 references, 14 of which ars

Soviet, 4 German, 2 Dutch, 1 Canadian, % English, and 8 American,

"ASSQCIATION: Radiofizicheskiy institut pri Gor'kovskogo gosudnratvennogo universl-
teta med N.I.Lobachevekogo (Radiophysical Institute at the Gor'kiy State
University imeni N.I. Lobachevnkiy)

SUBMITTED: May 19, 1958
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" Once more on tho oontral.and poripharal thuorien ot tha pulaation CE
~of stara, Yop.kouu. 7:32&-332 160, - (MIRA 13s11) . .

(Starl. Vbriablo)
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T 72 HEVAKIN, L4 [
- LHEVAKIN, 8.4 :
’ Phase and amplitude variations of oscillations of the r
adiation -
flux passing through a nonadiabatic envelope of a pulsating star,
Autron.lhur. 37, no.3:4h3-U57 My-Je ‘60, (MIRA 13:6)

1, Radioﬂzicholhly 1nat1tut Gor'kovekogo oauﬁ t :
universiteta imeni N,I, Lobachevskogo. 50 gonifarstvennose

(8tars, Variable)
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,.AUTHOR: Zhevakin S. A. v
 TITLE: . om a Common Error in the Theory ot\stellar Variability
PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol, 37, No.5, :
PP 842-847 _‘ 4 : )
,TEXT: N "In a. number of ‘papers attempting to axplain the ?

eXistence of the phase difference between light variations and
radius variations in pulsating stars, use is made of the analogy
between this phase shift and the phase lag which occurs during the
propagation of thermal waves through a non-pulsating medium. This ./
analogy was first noted by Eddington and was later developed by -
Rosseland. -The present author claims that he showed in Ref.4
that this analogy is quite false. However, in recent years the
analogy was employed by Cox and Whitney (Ref.5) and Cox (Ref.6)
who derived various formulae from it and applied them to the
theory of non-adiabatic pulsations of stars and used them in the
Nsemi-empirical? derivation of the period-luminosity relation for
classical Cepheids and Cepheids in globular cluaters. The
incorrect Rosseland-Cox-Whitney formula (Eq.l of Ref,.,5) was also
used by Wallerstein (Ref 7) in his calculation of the phase shift
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On'a,Common Error in thqvfhgory of Stellar Variability

for the various models of the variables ‘M5 No.k2 and W Virginis.
The present paper develops the criticism given in Ref.4 in greater
detail. It is shown that Rosseland's formula for the phase shift
for various stars, which is based on the above analogy, can lead,
depending on the adopted stellar model, to a value of the phase
_shift which differs quite considerably from the true value, This
is due to the fact that the term pd/dt (1/@), which was neglected
by Rosseland, is in fact of the same order of magnitude as the
term’' (div F)/Q . It is also argued that the theory of non-
adiabatic pulsations developed by Cox (Refs. 20 and 6) and

Cox .and Whitney (Ref.5), although based on the correct idea, i.e.
‘the assumption that the peripheral zone of critical ionization is
responsible for the pulsations, contains fundamental errors and
the majority of statements contained in these papers are
incorrect. They will be discussed in greater detail in a future
publication. Reference is made to numerous publications by the
present author .in which a correct treatment of this problem is
"said to be given. There are 28 references: 20 Soviet and
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O0n a Common Error in the Theory of Stellar Variability
'8 English, . ' SRRSO
) "_'A_SSOCIATIONx -Radio'f;l.zic'he‘_akiy institut Gof'kovskogo gos.
SR S ~ universiteta imeni N. I. Lobachevskogo

- (Radiophysical Institute of the Gor'kiy State
University imeni N, Y. Lobachevskiy)

SUBMITTED:  October 6, 1959 : | \/// '
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ZHEVAKIN'“‘S A., NAUMOV A.P T e

Goefficient of the absorption of electromagnetic waves by water
vapor in the 10 <= 2cm, ‘band, -Izv, vys. ucheb, zav,; radiofiz,
6 no.b: 671.-691. 3, (IR 16512)
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ZHEVAKIN SJ.Ae; NAUHOV A.P.

',Absorprtion of.‘ electromagnetic radiation by water vapors on
10/t~ 2cm waves in the upper atmospher:lc strata. Geomag, 1
aers 3 nou4: 666-678 J1-Ag 163, (MIRA 16.11)

1, Radioi‘iaicheskiy 1natitut pr:l Gor'kovakon go:mdaratvennom
universitete.
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- HEVAKIH, 8. A,

'.’Incorrectneaa or the aimpl‘lﬂad oriteriim of pulsational
' -instabllity of a star proposed by Cox and Whitney. Astron,
zhur. 40 no.1t189-196 JF ‘63, (MIRA 1621)

(Stara, Variable)
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: AUTHOR~- ‘Zhavakin, 8. A.; ‘Btrelkov, Go M.
| Trmes mmhspgctml line due” to conisions
;soxmcEr Ref. zh. Fizika, Abs. m86 e/ o ~
REF SOURCE' Tre ‘Komis. po Bpektronkopii. AN BBER, t. 3, vyp i, 196!;, 39-1;1 :
TOPIC TAGS spectral une, light scattering, kinatic equatinn, molecnlar spectrum

o ABSTRACT'~ It is shown that an error ‘has crept into the derivat:lon of the formula e
-l for.the contour of the spectral line in the well known paper gf Van-Vleck and Weiss- B
kopf. For an idealized model of the optical oscillator the correct form of the
_spectral line can be obtained by the kinetic-equation method. This method leads to
the same spectral-line shape under three different assumptionu concerning the mechan-
i8m of the collision between the optical oscillator and the molecules uurrounding 1.
This spectral~-line shape, unlike the spectral-line shape given by Van-Vleck and '
Weisskopf, makes it possible to deseribe satiafactorily the rota.tional npectrum of BN .
“water vapor. : [h'ansla.tion of abstract]
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CC. NRs .- AR SR BOURCE CODE: UR/0058/65/000/011/D03k/002% |
|, TETLE: | Caleulation of rotational spectrum of water-vapor molecules A
“REF SOURCE: . Tr, Komis. Po_spektroskopii, AN SSSR, t. 3, vyp. 1, 1964, h2-51 N
TOPIC TAGS: molecular spectrum, water vapor, absorption coefficient, absorption . |-
Spectrum, dielectric constant, optic transition, spectral line, line width, kinetic

ABSM T‘“&lect ' tronic comput puter was used to calculate the absorption coerﬁcieizt in

the range from 10 p to 32 cm and the dielectric constant in the range from 0.1 mm to
2:cm of water vapor with account of 871 rotational transitions. Matrix elements of

the direction cosines for the model of a rigid axially-symmetrical top, molecular - .|
‘terms with account of -centrifugal perturbation, line halfwidths calculated by the . |:
"Anderson theory, and a spectral line shape cbtained from solution of the kinetic equa~ -
- tion'were used in the calculations. The results of the calculations are in good

_agreement with experiment. . [Translation of abstract] - S
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Acczssxoxv NR' AP4043666 | sloxo9l&4/ooqloos/1327/1337 e

Aumon- Zhevakin, 5. AL Naumov. AP, ’ R

T 1 ?t"

TITLE° Absorption of centimeter and millimeter waves by atmoepheric water
: vapor : ,

S 'SQURCE-' Radxotekhmka i elektronxka. v. 9, no, 8, 1964. 1327-1337

TOPIC TAGS. radio.‘ radxo communication. radio wave. radio wave absorption, ‘ ;
;a.dxo wave atmoapheric absorption

ABSTRACT' The coeffxcxent of absorption of (0 7 mm = 32 cm) radio waves by R

- atmosphenc water vapor is computod on the basis of a kinetic equation developed :
. by the authors earlier (IVUZ. Radioﬂzika. 1963, 6, 4, 674, and Geomagnetizm i o
neronomiya. 1963, 3, 4, 666). The shape of the water spectral line determined
~'from that equation is credited with a better agreement than Van=Vieck=-
Weiaekopf’s l{no shape with published experimental data, yet no complete
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g"ag‘:eevmént,be_tyvéeh theo'ry"ah'di éjcpe’ximent has been reached for the out-of- _
‘' resonance range., For the 2~-8-mm band, the discrepancy is 1.5 times, which is -

~ better than the 3 times previously attained. "The authors taks this opportunity to . .
1 |thank A, I. Rakova and M. B. Flaksman for their help in processing the results," , .
| Orig. art. has: 4 figures and 6 formulas. : - ’

-+ ASSOCIATION: none T I R e
- |SUBMITTED: 28Feb63 . . . . ENcL: 00

' |SUB CODE: B '  NOREF 50V: 009 OTHER: 035
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" ACCNR; AP6002294

AT e AP e
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SOURCE CODE: UR/0141/65/008/006/ 1100/ 1105

AlTI'HOR:'_Z_lﬂlfjgkui;;,._S‘. A.j Naumov, A, P.

9+ Sclentific Research Institute of Radie Physics”at *
- sics at G 5 _rF
lesledovatelskiy radiofisicheskly irstitut pri Oor'kovem:ﬁ::e )( ruchne

TITLE: Some problems in caloul aillimst
! ating and measur th
submiilizeter waves L;.n atmospheric water vapormg ® shRarption of ey and
/

SWRCE‘ IVUZ- Radiof zjka. Ve 8. ne. 6. 1965. 11@-"09
TOPIC TAGS: millimetep wave, submillimeter wave, radio wave absorption

m:;rgmt::::nﬁptzeo: u’;h;' abs:r;ztion factor v for a range of 10 u -=32 oa
o orworksie.g., Rad. { elektronika, no. 9, p. 1

23. gz;m nga;:rﬁ vgﬁe:h:fautmm; 1':5--(2 tl;nes lgéghex)' than the Lhee;ratiezl ;‘)or ::Z '
ater : u band. The t ia

:;zixin:is thn; temperature of solar radiation attenuated by the ;sz{:‘ém:tnf:t :-i: The
rption factor of atmospheric water vapor, and the vlemparature of atmosphar:ic

solar rad{a€{on’
fon” than by atmospher{c radiar . feapite *to  fp o e -,

rather h

Tathe dm;g:pmsﬁztxt:aﬂl;ydzzéea :1:.-: tﬁe Zenith distance. Posa.ble causes of the ~ —
389 - R

publications. Orig, art. has: 5 figures and eetixl-fa}za:f e {19ttt vean,
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AUTHOR ¢ Zhewakln9 S, A.; Naumov, A, P,

'TITI.Es“’ Calculating the»écefficient of absorption of centimeter and milii:mier -
waves by the atmospherie pxygen a7

SOURCE:s Radiotekhnika i elektronika, v. 10, noc. 6, 1965, 987-996

TOPIC TAGS: wave absorption by oxygen, centimeter wave, aillimeter wave

4BSTHACT: A review is pregented of the published works on the coefficient of
absorption of microwaves by oxygen. The coefficlent of abuorpsion t¢ caleu-
lated for a 2.2 mn~10 cm band with a .1ne form obtalined by solving & xinet c
epy3tion.  The algrrepancy betesen t> -« above resuits ara the atso-ption

e flrtent estinated with the (er  eoug dan-vie k As: .o, LI &S

insiyniticant 41 waveiengting ol <. ' £ afyi vver o B el s fE et .
vimes ;. Ry romparing the -alculated arsorptian oett . e syt My E1pe neE -
Ta) results, in the 4.3 -6.7-mm band, 2 @mean Gait--wlI1: ! e S0ec g e
of 0.81 e is dJetermined (for 760 torr). The aguivaier' ry req) ~* [37]o-wave
path 1o the atmospheric owygen slightly depend o frequen . awr s egugal e
S.0--" .Y km, for a polytrople atmosphere wode!, <! h _oir: sas win o forams

A0 naractaristic ) - 3bsorplion neigrt cur s @rporer Tidl a7 RQILHETT SO
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qu
frequency ccnsiderably ami can be as high as 8—-21 km., “In conclusion, the
authors wish to thank I, A. Rakova and M. B, Flaksnman for thelr calculation
work on a digital computer.” Orig. art. has: 2 figures, 10 fornulas, and 1
table,

ASSOCIATION: none
SUBMITTED: 28 Feb, 64 ENCL: OO SU3 COEs EC

NO REF SOV 014 OTHER: 045
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: ’v’swncg:';-x’vﬁz'. m;amm,‘v. 9, no. 3, 1966, 43540

¥ abalqrpti.on,intmospheriov

|' ToPIC TAGS: ‘electromagnetic wave
5_ph’ysics"»f BRI B -

. ABSTRACT: As the seasonal variations of absorption pactors of 0, and H0 and -

- characteristic absorption altitudea,are'needed for many geophys gal problems ,
(4ncluding aceurate weather predic‘bibn)‘ and as this data 18 1acking in the available
literature, the present article offers some results of caloulations made for winter
and sumer for the 1960 standard atmospherej so—-60° N. latitudes Ax =T.5m
( 40~100 ac). Out.of O and H,0 resonance, the seasonal variations of the total
' | . For higher altitudes, the Hy0 contribution falls off

or and oxygen

absorption factor reach 30--
‘The ch ristic absorption gltitudes for vap .
and 4.3 km (winter) ,respectively.

‘pasrly rapidly.
monomers are: 1,56 km and 4.8 tm (summer) or 1. tan .
| Within the resonance regions, the characteristic altitudes substantially depend on
The relation potween the total sbsorption factor and thﬁ: ﬁutude is
out the

 nonexponential. "The suthors wish to thank I. A. Rakova for ¢
ations on a BESH-2 computer and for her help in the data processi.ng.“
3 - ) - 1 :
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o AUTHOR:'.Viktdio;}a,': A. A., zﬁé\}aﬁir;n,’ 5. A. .
7 | oRg: Seientific Research Institute of Radiophysics at Gor'kiy State University '
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IR E 'rrrm-: i Atmbsphe:ié"' 5bsofp;10n-°f' Q\iqrpwa\ies by w"z‘:t”err vapor dimers
" | sowmce: AN gsSR.  Dokladys V- 171, no. 5, 1966, 1061-1064
'IOPIC TACS: - radioi waie’, - i’adifé” t_:v;_'a"néqxissibn, radio wave absorption - R T -
The AUtﬁo-r.‘,;t:_gVieﬁls' ‘thg '_th'é(;ry _bf ﬁic:owéix}e "absofﬁnion' by atmospheric
gases .ond water - vapor. _Although measurements of microwave absorption by -
in good ‘agreement with thosa predicted, the results of -

oxygen are _
measurements of yater vapor absorption are about two times greatar than
red and theoreti- .

~theoretical values. Such a large discrepancy between measu
_cal data cannot be explained by the presence of Vapor isotopes or by an ‘
improperly chosen:line breadth constant. The authors show that anomalous = i—

* absorption by gater,\'rappr' can be expLained by the presence of dimer mole-

S eules of water vapor. = Dimexr absorption also explains the | .
Qs = 195 e} absorprion Hne ihich 1s observed in he speccrotans

o -.AABSTBAC'L‘::'

e 539.104:621.371,166.2 , 7
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~of water vapor. This abaorption line

: cannot belon to the
o apectrum of monomer water Vapor g abaorption

;orig. art, has . 1 figure and 1 formula.
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ZERVAKO, Vasiliy Trofimovich; GUSEVA, N.P,, Teds; ZUBIN, K,V., , tokhn, red,

- 7 [y experience’in fattoning oattls] Mod. 6Pyt nagula lrupnogo rogatogo

.‘ am&. Alm-A.ta, xazmskoe goq‘ 13(1-70.’ 19560 8 Pe (].(m 11:7)

1, Paatukh na'gni"i\ogd"guﬁrar.y koikﬁ. "Porzhest "Zhana,
1, ] - nagul'n oza "Torzhest " a-
Se‘meyakogo(rayona. Semipalatinskoy oblasty. ?foloﬂt?v:;os.

(Razalhstan-~Cattle~~Feeding and foeding stuffs)
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| USSR /Phystca ST o Jenfreb kg
Molecular Structures . ..._ _

.ﬂn&ugbom of Molecular Structure of 9,
,Uumbubo Anthra operties,”
w 8} D. Zhevandroy, ¥. L. levehin, and X. K. Mosgovs, '
.m_g.a Inst fmeni P. N. Lebedev, Acad Sci -

{FI2 A¥ Book SSSR, Ser Figh Vol XIII, No 1 |

.ﬁ#mmzqagﬂ»mmﬂou establiched following
(- pTeeRlte: Introduction of smbstitutes into gide
I g chatng of dieryl-dtemino derivatives of anthracene
M wwa marked influence on optical characteristice
ir molecules, abaarption ang radiation ;.
. o .wnb\u.ow Lo
spectra, luninescence .Wwo;..,, and’ munnﬁ»obo&muounon
#tate. Nature of: substitute bad: greatest influence)
&1though position of pubstitute in side chain'y

LRI NI I NN TSN PN EEE N o LN

i
.

ice (Conta) -

a factar. ' Duration of excited state

‘A0 coms
pounds studied veried from 8.6-10-9 t0.1.4109 ge
Lemine flescence yield 1 2114 !

n
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USBR/E:hytic"- Spectrum, Abnorption
T Anthracene

| Pohriution Spectri"of Anthucena Derivntivu ,
7,;3. n. Zhenndrov ,

"Doks Ak _xaux BoER"" Vol r.mv, o 1, w 25-28

: iqcuuea pohrization and absorption spectrs of 10 I
.arylamine deriv. of Wanc,. (9, 10-dichloropheny1- L
dismino anthracene; 39, 10-di-alpha-naphthyl diamino
‘anthracene, ‘etc.) “For vave lengths between 2 ;500 T
.and 5,000 A, Subntttcm € Jul $0. by Acad By vm- =
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- ZHEVANDROV, N. D. -- "Connection of the Luminescence Polarization and Other
. . Optical Properties of Anthracene Derivatives With Its Struecture." Sub o
1E Jan 52, Physics Inst imeni P, N. Lebedev, Acad Sei USSR. (Dissertation
... for the Degree of Candidate in Physicomathematical Sciences). :

Csor

‘:‘:Veche‘rné'jaf' Moskva - d p.ﬁué'i'y-‘-ljigcember 1952
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- Polarizgtidn (light) Fluorescence

. Polarization of the fluorescence of organic orystals. Dokl, AN SSSR 83 No. 5., 1952.
:-;,;{Ifizi?hesm Ingtitut Im, P,N, Lebedeva Akndemii Nauk 55SR rod. 26 Nov. 1951.

- Monthly List of Russian Accessions, 'L_ibrary’of Congress, Angust 1952, Unclassified |
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Ser _bgﬁggory : USSR/Optics - Physical Optics ‘ S <2
", hbs Jour : Ref Zhur - Fizika, No 2, 1957, No g52 e
. Author : Gribkov, V.I., Zheyanirov, WD, ST . SR

- Title  ; Investigation of Polarization Characteristics of Iuminescence of Complex
-~ .7 Organic Molecules by Photqelectric Methods . . o o

 orig Bab 'noxgl.’im‘sssk,* 19514, B, No k, 565-568

" Abatract De,scripbion'offa. photoelectric installation for the measurement of the
- o degree of polarization of luminescence, analogous to that employed -
_earliexr by L.A. Spektorov (Dokl AN S88R, 1949, 65, 4B5). The light
of the Yiminescence passes throiggh a modulating device, consisting of
o bi-quartz and a stationary analyzer, ‘and 1s incident on the photocathode
- of a miltiplier, comnected to an amplifier to a cathode-ray oscillograph.
‘ Measurements were made by compénsating for the polarization with two
rotating stecks of glass plates. The setup descwibed was used to inves- -
tigate the dependence of the degree of polarization of the Iuminescence -
ofi the wavelength of the exé¢iting light (Polarizationm spectra) for vis- g
cous solutions of anthracene, phenanthrene, dixanthylene, dioxynaphthal -
o dazine, 2-(oxyphenyl)-benzoxide, and 3-aminophthalimide. Compardsen
Card ..~ : 1f2 - )
A N Kebedey ﬂ/rwr Zwst,

]
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7. Catedory : USSR/Optics - Physical Optics

o e dour ; Ref Zhwr - Fiatia, No 2, 1957, No U952

of ,i:he pdlarizaiic;h 'Bperét'.i'a.vﬂfh thé'é.ia;rbtion h 4 the
0% tl C spectra hes led the

. authors to propose & hypothesis concerning the direction of the 03~
-eillators, responsible for the absorption and radiation of the light.
Investigation of the dependence of the polarization of the luminescence
on the temperature. end on the viscosity of the solution and & fluore-
::’:::; :::?mi.ga’cion of the duraddvm of the excited states have per-

_ the authors to cale the effective wol e wle

Qf the ipvestigated. substances. : e, of th-.molecu_f.s
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‘Belation of the structure of anthracens derivatives to their
- polarization of luminescence and otheroptical properties. Trudy
mz 1nst. é; 121-198 '55. (MLBA 9:5)
: : (Anthracane--Optical proportien) '
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It 18 established uzat,.,the pola.rization ‘of fluorescence . .
“.of- organic ‘single. ‘erystals is 1ndepend¢nt ‘0f the’ polarim- mem s e L
" tion of the exciting 1ight. It is explained by the migra~ - :

~tion of the-energy of’ excitation in the crystal. It is . | . ‘/

“Lengths ‘of - exciting ‘11ght: -The degree of “polarizatior of
“the fluorescence in the case of matural’ excitation is al- =

“BO» ma.epenaent,of the uavelengt.h of the exciting ugm. o

- ghown - -!-.hnt this_independence is ;'etaj.ned for various weve~ oo
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l.Hzicheakiy 1nst1tut iment P,N.Lebedeva Akudemil nauk 88 :
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(C&rotenoids--Spectrl) (Haphthtglmine-Spectra) ’
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- VUSBR/Physical Chemiat - Crystals B-5 "

 Abs Jour Referat Zhur lmmiya, ¥o 1, 1958 21&5

N.D. Zheva.nd.rov._-;._

Inst ; o ::,: Acadenw of Bciences of UBSR

‘Title : Polarization Graphs of- Luminiscence of Molecular Mono-
v crystals. s X )

B | OrigPu'b :

Izv. AN sssn, Ser. £iz. 1956 20, No'5, 553- 563 -

~ Abstract . {An attempt vas made to determiné the oriénté.tion of
UL ‘molecules in anthracene crystals by polarization spec-

tra of its fluorescence. The results agree qualitati-
vely with tha.t of x-ra.y diffraction ‘study.
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A valuable bobf on bptics (y'".l'ha e ‘ ‘ :
A _ 8 | ve ard the sun" by S,I, V :
Reviewed by N.D. Zhevandrov), Priroda 46 no,3°118 ,’;,. 157.'“11"'
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. . AUTHOR = - _ZHEVANDROV N.D., NIKOLAYEV V.P. ’ 20-5-22/67 _
- ¢ TITLR = On .the Problem of the Determination of the Volumes of the Hoiecuies
.3 .in Solutions With thé A1d of the Method of the Polarized Luninescence.
, L (K.VOproauAob‘opredelenii ob'yemov molekul v rastvorakh metodon poly-

coE . ariazirovannoy lyuminestsentsii.- Russian) , : o
B “PERIODICAL Doklady Akadenii Nauk G§9SR 1957, Vel 113, Er 5. pp 1025-1028 (USSR).

- ABSTRACT - The measurements of the polarization of the fluorsscence of one and .
"~ . the same fluorescent substance in different solvents permits us to
draw conolusions with regard to the existence and the character of
the solvate covers. A golvate sover is the mencmelecular layer of
the solvent which surrounds the molecule of the solved aubstance
and which has a more or less strong conneotion with it. The paper o
. under review measures the pelarization of the fluorescence with the ..
.+ .ald of ‘a KAVRAYSKIY-polaroscope with oomp msating staple in the - - .
’ - ©. temperature interval:batween:-20 and 60 de ;rees centigrade. In this
¢ Anterval the linearity of 1/p(Tn) was v¢ll confirmed, Here p stands
;for_the:degree_of~pdldrization. T for he temparature and n for the -
- visocosity, In this temperature interval 1t was possible to use as - .
"~ 'solvents (whioh must -have a sufficiently high viscesity) enly :
_glyaerine, castor eil and vaseline 0oil. The concentration ¢f the
. .~ solutiona amounted to 10-4 to 10~5 g/om3. Three greups of fluores-
CARD 1/3 cent organio substances were investigated: Phtalimides, ascridine

B LRI ELEIB: m1en “’ :
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S - - . . 20=5-22/67 .
On the Problem of the Determination of the Velumes of the Kolecules
in the Solutiens With the Aid of the Method of the Polarised
Luninescence. BRI ‘ '

derivatives and anthracene derivatives, altogether nine subatances,
A diagram contains a olear representation of the dependence of the
" inverse degree of polarization (1/p) on (T/r ) tor ene of these
substances. -The obtained data are oocmpiled in a chart. If we cem-
. pute the mean radii r' of the melecules with the aid of the known
lengths of the bindings and of the strusctural formula, then we
obtain the following»apprbximate_estimate: '

. . Substance ° Phtalimides  Aeridime  Anthrecens
“ortin A o 2 3 s

In the same way-it dis possible to eatimate the dimensions ef the i
molecules of -the solvent. The effective velumes of the molecules of
~ the different classes inorease with growing complexity of ‘the
struoture. 1t is net possible to explain unambigueusly by the ocen-
cept of the solvate cover the experimental results nsbtained. But
there exists anether possibility of interpreting these results,

" namely from the point of view of the difference between the macrose
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N T On the Problem of the Determination of the Yolumes of thne
B Molecules in the Selutions With the Aid of the Methed of the
Polarized Luminescencea %“

- :-"oopio and the moleoular visooaitiean (1 reproduction, 1 ohart)

E':':;:.:LSSOCIATIOH' Institute of thsiua "p, ¥. LEBEDEV" Aoademy of Sciences of the
s . USSR. |
" PRESENTED BY A.N. TERENIN, uember of the Academy, 26.11. 1956

- SUBMITTED: 23.11, 1956

A.VA_ILABLE. i Library of Oengresaa 1
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' , 20-6-17/48 ,
.=+ - AUTHORS: VVartolomeyeve., v. N. s Zhavnndrorv, K. D.
) TITLE: Polarization MAgrm of the Luminescence of the Honocrystals of
T ~ Btilbene (Polyarizatpiomnyye d.lagram lyuminestsentatl mono-

kristallov stn'bena.)
"PERTODICAL: -nouady AN SS8R, 1957, Vol. 115, . 6, pp. 1115 - 1118 (‘ussn)

ABSTRACT: Inmstigations, Algscussed here were carrled out with spherj.cal
' stilbene crystals. For the purpose of stimulating the luminescence
in the center, the spheres were intersected in diagonal plahes
with & certain direction. The polarization diegrams were taken by
a polarization-goniometric spparatus. First the dependence of
polarization on the torsion angle of the erystal (round a horizontal
axis) was measured at each hemisphere and then the positions Qf the
crystal vith such or;.entation was ascertained at which the polariza-
tion has the mx:hnm positive or the maximm negative value. The
‘stilbene monocrystals serving for the production of the smleu were
raised in soldered test-tubes according to the method of Obreimov-
~ Shubnikov. The large mamocrystals were divided into several ‘
Card 1/3 smaller piecea. These spheres were in'aeruected into
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Polarization Diagrams of the Iaminescence of thel&onocryatals of 8tilbene

" hemispheres in the following plenes: I - in the plene of the
optical axes. II - square with the bisector of the acute angle

between the optical axes. IIT - square with the bisector of the
obtuse angle between the optical axes. Then scmething is said on

the theoretical computation of the azimuthal dependences and of the
polarization di of the luminescence. Then & sketch illustrates
the camputed positive and negative polarization diagrams for all of
the three sections mentioned above. A second sketch contains the
corresponding di ‘that have been measured by experiment. There
18 a good conformity qualitative of the corresponding diagrams. Be-
cause of this good qualitative conformity the detemination of_ the
orientation of the molecules in the crys 1attices of the polariza-
tion of the luminescence can be considered. That is, a new method
for the determination of the structure of the crystal 1s obtained ,
thereby. But the theoretical and experimentel curves do mot corres- -
pond quantitatively, maybe because of the Anfluence of the tempera-
ture and the thermal oscillations of themolecules. There are 2 fig-

ures, 4 references,’3 of vhich are Slavic.

2
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axé;ynma
Polarization Diagcams of the Luminescence of the Honocryetala of stilbene

s ASSOCIATION:,: Physical Institute imeni ‘P N. Lebedav, AN USSR - Institute for
‘ e Cryatallography, AN USSR -
. (Pizicheskiy ingtitut imeni P,N. Lebedeva Akademii nauk BSbR,
R ~Institut kristallografii Akademii nauk 3SSR)
. PRESEI@ED: - April 5, ’195'7‘, by A _V, -Shubnikov, Academician
susuiTTEni,lrrfuarch 21, 1957

| AVA»ILABI'.ES R Library of Congress .

- Card 3/3
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: Va.“rfoiomaylevé,aV;H;fdhd Zhevandrov, N.D.

ne TITLE:‘v;;gSpatial;Diltribution,of Polarization of Luminescence from Stilbene
S and Telane Crystals (Proutrauns tvennoys rasprodaleniye polyarizatsil =
- lyuminestsentsii kristallov stil'bena & tolana) IR

*?zz'a::onicamq;sgikai[ép"eké;oakb;{;'ja‘. 1068, Vol 6, Nr 5, pp 5T1-381 (Us3R)

" ABSTRACT: In conbrast tc polarization in isotropic ‘solutions, polarization of .
S Pluorescence of molseular crystals does not depend on anisotropy of
excitation. Tha only spatial dependence of polarization in molacular
erystals is the dependence on tha angle betwsen ths direction of ,

o absorption and some other fixed direction. The graphical repres"ente}tion"

. of this dependencs is called & polarization diagrad. ‘The autidors
obtained polarization diagrems for luninescance of spharical erystals
of stilbene and tolana.  In order to sxcits a erystul only at the

centre of the aphere, the spherss wero cut in half along certain
* erystallographic planes and the plane of the cut was coversd with a
" diaphragm so that only a suall area of 1-2 m diametar was excitad
. at thoe centre of the sphore. The spharas theusolves wora frou 5 %o
S 10 ma in radius. The crystals wara excitod on the plans side and
 Gard 1/3  polarization of luminescence wus weasurad on tho spherical side.

sou/siss a2y
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e

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6

§ FEE IR A LU RS SRS RIS RBR LR § :B‘)‘%ﬂlﬁ‘iﬁﬂ!iiﬁ hir RS SR I e M F"?f.‘!ﬁfﬂﬂf%llli\‘ 1 !'E'ﬁlﬂ!l.’ ﬂ l'l ki Iii li‘.l?~ id) ﬁ'! "7}".-"1 7T ’If H

L e T aymssange
.~ -3patial Distribution of Polarization of Luminescence from Stilbene and Tolane L
CCrystals . oo | S

“‘Polarization diagrams wors obtained using apparatus based ona »
goniometsr and a Cornu polurimetsr. Luminescence vms excited using
the 365 up Hg lines . Tho hemlspherical samples were prepared from
stilbene and tolane monocrystals. The directions of the optical axes
" ware found by tha method described by Shubnikov (Ref 2) and  thess
. directions wers used to prepars tho samples in such a way that the
 heaispheres waras cut along one of the following planos: (1) the
- plane of the optical axes, (2)  thoe plane nommal to the bisector of the
~acute angle betwsen the optical axes, and (3) at right-angles to the
bisector of the obtuse angle betwesn the optical axes. Figs 1 and 7 :
show the coordinates used in calculation of polarization diagrams .
(Fig 1) and depolarization by tharmal vibrations (Fig 7)., Flgs 2 and 5
~give the calculatad polarization diagrams for stilbene and tolane
respectively. Figs 4 and 5 give the experimental polarization diagraus
for stilbene and tolane respectively. Fig 6 gives the polarization
diagrams calculated for the case of au oscillator orienzed along the
- transverse axis of the stilbone molecule. The degros of polarization -

V . o - . I
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o TS  80V/51-5-5-12/23
o Spatie.l Distri‘mtion of Polarization of Luminescance from Stilbene and Tolane
cryntals o _ _ S

‘ .__waa also measured i’or cortain other orystals such as au*hracane vhich = 8 L
‘contained some mphthacene (Fig 8), 1,10-1ibromoanthracens and ‘ ;
:-‘S-dMathylamino-B—ami.nophthalimide at room temperature, and at the
. temperature of liquid nitrogen. Within the expariuental error

 polarization 4s the saume at both temparatures, Analysis of all the :

- polarization dlagrama shows that both localized and fres excitons take . .
'part in the process of luminescence.  The relative intensity and .
_polarization for free excitons was obtained for anthracens, which

- contained naphthacene (Fig 9) Thera are 9 figuras ard 16 raferances,v

"8 of which are Soviet IR qu, W ...-m(}', J 't"l"‘.a AR L WAl »

o (nhl SR _1;_.x,4_lu,.;1, . T
.:SUB&IT'_'IfSI'J: Hovenbor 18, 1957

" Gard 3/3 ~ 1. Stilbene oryatals--hmineacenoe 2. Tolane crystuls--l.mrunesc&nce
-3 Luminescence--Polarization 4. Mathematics .
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AUTHOR 1 Znevanarov, N. D.
L TE ~————TTT N A , ;
Co TITLE: “Investigation of the Role Played by ocalized and Free Excitons . .

© in the Luminescence of Molecular Crystals by Polarization

" ‘Methods (Issledovaniye roli lokalizovennykn 1 gvobodnykh
- eksitonov v lyuminestsentsii molekulyernykh kristallov

N p'quarizntaicnnymivmetodumi) : ‘

- "‘-':—._PEHVIGDIC'IAIJ 'IZQestiya‘Akédéﬁii”hm‘ik SEuR, Serive fizicheskuya, 1928, Vol 22,
S “Nr 11, PP 1332-1336 (UNSR) ' '

" ABSTRACT: . The author investigated the spatial distribution of the
ST . polarization of luminescence at a varying orientation of the
““erystals (so-called polarization diagrems). It proved in-
dispensable to compute considerable correction factors for
double refraction, which resulted in a considerable distortioa
of the actual polarization of luminescence., The information
collected indicates that the corrected experimental curves and
the curves calculated from X-ray analysis data take the same
~qualitative course, that they, however, do not agree quantita-
, tively. When computing the polarization curves from X-ray anal-
Card 1/4 -~ ~ysis data it is assumed thal the polarization of luminescence

i
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_ Investigation of the Role played by lLocalized and Free Excitons in the
Luminescence of Molecular Crystals by Polarization Methods ’

is exclusively dependent upon the symmetry of the molecules and =
~upon their orientation in the lattice, that is to say, that the
_ luminescence is caused by localized excitons. 1+ hOWEVEX, free
‘excitons also participate in luminescence, the polarizatvion of
the total radiation will be ditferent, because the transitions
corresponding to- the free excitons are polarized as the
crystallographical axes. The degree of total polarization will
decrease if the exciton polarization is oriented parallel to
the crystallographical axis and it will increase ir it is per-
: pendicularrtd‘thiskaxis.'If this point of view is adopted tne
,polarizétibn,curvea'can be used in the investigation of the
role playéd'by‘localized and free excitons in luminescence
phenomena. By means of these curves it is possible to determine
the axis directions in which the radiation of the free excitons
is polarized and the relative intensity of this radiaution.
Using the relation between the degree of polarization of the
total ‘luminescence and the radiation of localized and free
: . . excitons it is possible to compute the intensity of the latter
card 2/4 . bY employing the well-known formula for the addition of the
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- Investigutiocn. ot the Hole Played by Localized and Free Lxcitons in the
'._Luminescence of Moleccular Crystals by Polarization’Methods

~ 'polarization degféed} P - {:Ii}’l/glt
S R e . 1 1

‘The computation demonstrates that the radiation of localized
excitons is responsable for 60-70% of the total luminescence.
The two radiation components of free exalzons are polarized in
" the direction of the b and c' axea, each contrivuting 15-20% to
the total luminescence. The intensity of vhe firai component is
gomewhat in excess of the other. If the assumption due to
#sgranovich (Ret 9) is adopted that in activated crystals of s
‘anthracene-napnthacene type the transfer of excitation energy
from the intrinsic material to the impurity is effected by free
excitons, then it may be expected that the reiantive radiation
intensity of the localized excitons in the intrinsic material
will increase. Hence the degree of polarization of the
luminescence of the intrinsic material mast increase with a
higher concentration of the impurity. The experimental evidence
confirmed this assumption. There are 4 figures and 10 references,
7 of which are Hoviet. B oo : .

‘ (.ard 3/4
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i : 50V/48-22-11-12/33
e Investigatlon of the Role Played by Localized and Free Excitons in the
Lumineaoence of’ Molecular Cryatals by Polarization Methods

: ASSOCIATION: Fizicheakiy inatitut 1meni P. N. Lebedeva Akademil nauk SSSP
, (Institute of Phyaica imeni P. N. Lebedev, A3 USSR)

o oara /4
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' ABSTRACT:
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Zhevandrov, N. D., Galanin, M. D., Sevchenko, A. .
Neihaimald e e , :

Djscuasioﬁ of”fhe Lectures Held by t;iu.lﬁarzhevsklv, L. N. .
Hevchenko, and P. W. Nepochatykn (Preniya po dokladam A. M.
Sarzhevskogo i A N. #evchenkor F. F. Nepochatykh)

Tzvestiya Akademii nank S39R, Yeriva fizicheskaya, 1958, Vol 22,
Nr i, pp 1420-1420 (US5R) '

‘N..D. ZheVandrdv:cdmménts on the lecture by A. M. Sarzhevskiy_'
and 4. N. Sevchenko: The divergence between the molecular .

volumes detgrmined,experimentally.can easy be explained, as the
data presented in"the respective papers were obtained at'ter an

“‘interruption of three years and with different lots of glycer;n;'

48 regards the interpretation of the results with respect to
the solvate ghells or with respect to the macro- and micro-

'viscosity, this seems to be only hair-splitting, because the
-~ ‘physical nature of the phenomenon is essentially that of the
interaction of the fields of the dissolved molecules and of the
" golvent molecules, ‘ ' ‘
M. _D. Calanin advances remarks concerning the above mentioned .

oy

lectures: He criticises the application of Perren's formula to .

AT SR T TRy
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o Discussion of the Lecturea Held by A M. Sarzhevskiy, A. N. uevchenko, and
P F Nepochatykh S . g ; :

’the determ1nation of the moiecular volume and in particular to
2 decision on the problem of the solvate shells, An agreement
between ‘the values of molecular volumes determined and the
.actual volumes of the molecules can only be expected to keep -
. within the range of orders of magnitude, In this connection the
" results must be taken for an indication of the tact that micro-
and macro-viscosity are about -equal.
‘4. N. Sevchenko answers: The information provided gives rise to
the assertion that the shape of the molecules in the solvent is
approximately spherical. The fact that the solvate shell volumes
found by independent methods (Perren, Maripesco, agree with
each other may serve as direct proof o. the accuracy of the
‘-Tregpective. methods. ‘Hence the remarks by M. D. Galanin are. not
conv1nc1ng. : .

" tard 2/2 _
- USCOMM-DC ;60,863
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"A fluorescence method for detemining small quantities of bacteria
[with summary in English]. Biofisika 4 no.1:117-119 Ja '59.
(MIRA 12:1)
Inxtitut biologicheskoy fiziki AN SSSR, Moskva 1 Pizichesldy

mstitut in. P.N,. Ine'bedeva AR SSSR, Moskva.
' (B c'mn PO
' " determ, of emall quantitien by 1um1neacent
- method (Ruu))
'( DUMINESCENCE,
: Iumineacent method of determ. of small qnnntitien
of chtov(BUS))
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'flf24(7)‘ T
AUTHORS: . -~

'Zhéva 

TITLE:

Moleoular Crystals on the

mosti polyariiatsii fluorestaentsii molekulyarnykh
izlucheniye)

, :ot;dliny volny

 PERIODICAL:l

| ABSTRACT:
- luminescence of molecular
‘amount of the npatio of P

of the compénents according to the

whichk greatly differs in

(Ref 3)»
In the present paper
nescaence polarization of
At the same time,
and,itaﬂintensity were me
gtilbene snd anthracene.

S card 12

i

TrooTe F"T"—r T
e T

v, D., Gribkov, V. I.s

" Izvestiya Akﬁdeﬁiifnauk 3SSR.

both excitons can be iden

Vvarfolomeyeva, v. H.

On.fﬁe Poiérization Depehdencé'of tne Fluorescence of

Radisted Wave Length (o savigi- -

Seriya fizichenkaya,:f959,
(pssn) : R

In aﬁpfevibdsjpaper'(Ref_i) the authors tried to ékpidin:v"'
the importance of free*and_ldcalized_excitons to the .

crystals. On the baais of the
olarization" (the ratio of intensity
individual erystal axes)
looalized excitons SRR
tified by polarization.”'

spectral dependence of the lumi- "
invéstigated.

free and

the degree of juminescence polaritation

investigation covered L
For stilbene, polarization is

HAEI
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- On the Poiatizationbbépéhdéhﬁe'of the Fludreééence of SOV/48-2351-11/56 .

g ‘Molecular Ory’st_alav on the Radiated Wave Length

‘ élmosffcbnptantly;positive (+705) withip the long-wave
' range, Vhereas it becomes negative (-95%) within the short.
Wave range and at the end of the band, According to the '
“resultg the authorg arrived at the conclusion that short-
vave luminescence with the polarization n ~100% ig de-
‘termined‘by theNfree*excitona, while long-nave luminescence
depends}on'the'lbcalized excitona. The result of the deter-
minatiohfof'thefahdrt;wave Spectrum by free oxcitons is in -
accordancé.withitheory (Ref 6). In the ¢ase of anthracene,
the;polarization’dépgndence of pPolarization on the wave
"'length;is somewhat more .complicated, There is 5 markeqd
~pblarizatién'maximum within the short-wave range. At the
__3end'o£'the,ahort¥vave band the polarization declines rapidly
- down to 0;'at?low temperatures it Temains somewhat higher,
" For inveatigating thege bProblems it jgq hecessary to clarify
the orientation of 6rystals in detail ang to pass to low
h;ﬂtemperaturea. There are 4 figures ang 11 references, 7 of
which are Soyiet, S ' o :
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68901

5/051/60/008/02/030/036
E201/E391 .

On the Polarization of Luminescence of an Monocryetels

Card2/s

,(Ref 3) Moreovor, both the azimuthal dependence ‘and the
- ‘maximum degree of:polarization were found to be the same
.~When luminescence,was excited with different wavelengths,,

436, 405, 365 and 313 mp. The absolute values of the

'1,poeit1ve and negative extrema of the azimuthal dependence
_should be the same. However, Lempicki's results (Ref 3)

do .not agree with this conclusion: on: excitation with '

’polarized light the negative extremum amounts to =3% degree

of polarizaticn and the. positive extremum is +20%;  when
crystals are excited with natural light the degree of polari- . .

. zation is B%, -The cause of this behaviour is still not

clear. It may. be due to imperfections in the crystal or
it may be the- ‘result of dependence of the polarization of

E “luminescence on the polarization of exciting light. The
. present authors investigated dependence of the polarization
-of luminescence of ZnS monocrystals on the position of the -

electric vector in the exciting light. In this case the -

' crystal was always ‘oriented in the same way and a nicol .

was rotated about an appropriate axis (exciting light: V -

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6

TRt RS URR R IRE SRR EAMEUM R B AN PRI L RELES SRR 31 b0 O SR WHE BEEURSRN AN S BT SR

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6

F1EI 3L [T reva rEREMRERAGHL EHEE R P BRSNS R BN R R BB S At aEa g
[P T— = P PP N i j N L ; i ]

68901 ,

. 8/051/60/008/05 /05 s
o 2

nesoonce orPBl/ERML crerre OO0

ariz&tion B

. to
@ orystail, qrﬁigration

(Figufe 2 :
.apparatus)9 Y QQeamOASureménts.,

- Perpen ' Ewo Photomultip e ochromat

Pendicular % Pliers recorg

luminescence, —onroRents
afterIOW'haslth

] t USing
le“image .

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6

T s WA AN SR BN B LR EEE A BT RSB H 1 LT E B o2 E G LRLER RS SRR TR 35 1]

o - 64901 . e
iy ization of Luminescence of z§§°y3§§i008/021030/035
‘.:Yﬁ-"Ios ,;:;iyuktatign"ﬂ Acknowl edgment 1, e

0 ‘Soviet, 'lenglfsh““and % references 2 Bi". _
. SUBMITTED; oo TS5 and 1 Fr v © of which arg

Di July 18, 1959 sneh. e y

o card sy

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064720013-6

I&!ﬂ&ﬁww%ﬂi&i’?ﬁB&‘rﬂlﬂw&-‘k’*ﬂdlﬂ1ambiﬁ“ﬂfﬁ tii TEETR) B‘b‘;ﬂﬁ»’!{" 3 HF!I i H"-ﬁ?‘ﬁ&'l L NERR AT R SRR R S SH D 3 TG BN R U S i 3 SR AN N el S

:_:'.fi TR TRt ’, S O ‘ I ‘_; ¥W:A;’ o 81281 :~"< oo ,w.:_':j
R - 8/048/60/024/05/08/009
',1‘_ o SR .’ . BOQ6/BO17 :
o A4S0 '
" AUTHORSs® Khan-Magﬁmetova, Sh. Doy Zhevandrov. N Doy Gribkogﬁ . I.
‘EITLE: The Effect of Beta Irradiatioﬁon the Photolumineacance’()f

" Molecular Crysta.la

i ”7ffAf3EaxoD1cALx-_Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,

-‘ﬁTEXTzf The preaent artiola is a reproduction of a leoture dalivered at
' ‘'the Eighth Confersnce on Luminescence (Minsk, October 19«24, 1959). The
~ effect of intensity reductionm of the photoluminescence of molecular
crystals has already been clarified and investigated. Since one author
could not observe this effect in beta irradiation of anthracene, while
another author did, the authors of the present paper again cerried out
7. inveatigations on this subject and reported on their results. Crystals
' of pure snthracene and anthracene + maphthacene with different naphthacene
concentrations were used for this purpose. The radioisotope LJ///

i
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[ .

. maXimum B-i-enfe'rgy‘ 2.2 Mov) and g’ (0.37 and 3.4 curies, mean energy

10-4_ 8/g napl’xthadenve I1'/I(', -‘-71%,"at & naphthacene content of 5.107> e/s

01

Q»__’YQOI '(>25 mC'A':ahvd.i 1\0707;mC','::Ifeﬂspea't‘ively, .‘m'a"a:n‘ P-_-’eneréjr O;g'ﬂéf. -

with agﬁaxihum;ifrAdiation-doee_or 2.10% raq

- (3r99) ‘and"3,5.1010 rad (H_}) served ag 8 beta source. Several series wers = -
: "ilnve’at,igated of all .aamplee_v,.' naph_thene concentration was kept between

: ,1‘0‘,.5 éhd"5f71073» g/g,“photoilumin‘eacance ¥ag excited with A w 365 m,u,hnd :
its spectrum was measured before and after beta irradiation. Irradiation

lasted longey than 3.4 days. Single srystals, bilt)qks,containing single

\ ¢rystals, and pulverigeq samples were measured. Results are 11lustrateq -

in diagrams, Irradiation of. pure anthracens led to 8n appreciable reduge -
tion of the luminescence spectruny '(11/16 = 16%). In & mixed crystal with B

. the ratio ‘attaing 95%, 'i.e.,_'lumineagence is Ppractically not;raduced.

Similar results were obtained_by irradigtion with a tritium source,

e
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o The Effect of nefajzr’md‘ia‘tibn]&h the $/048/60/024/05/08 /009
!APhotoluminesoeace_of_Mq;eoulgr grysta1a o B006/B017. '

. process and ‘the Tesult of & yield Teduction, The fagt gy this effoot

o xperiments on irradiation with tpe Strong H’-aource;and the resulting

intensity reduction on the radiation doge (Fig. 41 with ihcreasing dose . -
: I1 I shows ap exponentiel,drvop). A8 may be ggen from Fig. 3, irradiation

has no influence op the shape of the spectrum, and only the intensity ig
- reduced. In conclusion, the authors thank g, B. Radziyevski for his
’assis#ance.‘M. -D.'Galanin, 2. A, ChizhikOVa, I. Ya. ‘Kuchrov, and
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, "‘.';.'imhe El’fact of Beta Irradiation on the : s/o4 60/024/05/08/009
"".,»1»—,f}lPhotoluminescence of Molecular Cryatals ’ BO06/B

"-;:}A. N. Faydysh are- mantioned. There are. 4 figures and 10 referenceax
5. Soviet and 6 British. -

"T«}‘-,ASSOCIATIONz Fizicheakiy institut im, " P. N. Lebedeva Akademii nauk SSSR
i : (Physics Ingtitute: imeni P, N Lebedev of the Academy of

: Scienoes, USSR) ]
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 AUTHORS;  Gribkov, V. I., Zhevandrov, N, D., and Khan-Magoze tova, Sh.D. -
~ TITLEs - = Polarization Characteristics of the Luminescenc?*of_

~ . Molecular Crystals in Various Spectral Regions

" PERIODICAL; Izvestiya Akademii nauk sssn;:Serxya‘fizigheakgya,'1960,
o+ Vol. 24, No. 6, pp. T40-T44 : o

TEXT3s This paper is a continuation of the studies of free and 'localized .
" excitons 1in’ . the luminescence of molecular erystals which were bagun in
~Refs. 1 and 2. The spectropolarimetric, photoalectrio_apparatus{describa&;”
- in-Ref. 2 wao used for the investigations, First, the authors measured
. the. 'spectral dependence of polarization of the luminescence excited at
- A= 365 mpin stilbene crystals which were out out in the direction of .
- various crystallographic planes (Fig. 1). Furthermare, the authors -~
{measured’tha*dichroiam spectra of the stilbene crystal plates investigated
. (Fig.<2);'0n_the,basia:of;the'investigations it may be assumed that the =
.- strong change in polarization observed on the short-wave edge of the
" spectrum is not connected with the admixture of the exeiting light.,
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into account. For the correction of the change in the actual polarization
- -of luminescence due to the dichroism of reabsorption, well-known formilas .
“-derived by Férster (Ref. 3) may be used which have already boon used for o
.~ molecular single erystals, The spectral dependence of polarization on the
;- edge of the luminescence spectrum is given in Fig. 3, taking account of o
~the corresponding corrections. The strong change in polarization in spife . =
of the correction indicates that ‘the luminescence of the stilbene crystal
shows the emission of free excitons. A.study of the photo- and B-excited

(witn 3r90)7 polarization of luminescence has shown that the mechanism of

- crystal., The .authors a,feo_ studied the spactral dependence of polarization
in compound anthraceneland na h’thacene']cryataln.' The results obtained . -
- for one of the naphthacene concentrations are given in Fig. 4. The change
- in polarization fn the speotral region of anthracens is the same as that .
* “found for pure anthracene. In the spectral region of naphthasene, no
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Polarization Characteristics of the Lumi. s/o48/60/024/006/023/030/xx
.. .. nescence of Molecular Crystals in Various B013/B067 ’ L
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. strong change may -be observad in polarization. It may be assumed that the . -
e orientation of the naphthacene'moleculea in the lattioe differs from that -
- of -the anthracene molecules. Fig, § gives the spectral dependence of the
- luminescence polarization:of benzyl orystals at room tempornture, Polari. .

- zation inoreases in: the direction of the short-wave edge, and attains 20%

&t the ond of the speotrum. To determine a possible ellipticity, the . -
.- polarization was mlyzad_:by_'the"-ordinary method and by means of. Ay ,
~ Plates (Ref. 9). Elliptical polarization could be gher e neither in -

~-summational: luminescence of the benzyl orystal nor An the individual S
7 sections of the spectrum, 'né_it},_xpzfat roon -temperature nor at the tempera~ -
. ture of liquid nitrogen. The same negative result vaa obtained in analyz.

! "ing the summational--lumineraqenc'ejof glycerin solutions of optically active
- substances’~ _t‘rypt:‘qphgne;'ngx’dﬁ riboflavin,- Bence, -the elliptiocal polari-

"% Refi 1 remains a single case, The presont paper was rend at the Ef{ghth -

S Cbnferendéfbn*Lnﬁineaqéude (Moleocular Luminescence and Luminescence
i "_"Tn"'aIy"_‘sTT‘Kra W c"H'"f_ O0K place in Minsk from Qctobar 19 to 24, 1959, o
SR, _;The_rg ars 4 figurea”.andﬁ referencess § Soviet, 3 German, and 1 Indian, =
i L Cara 3/4 = A .
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*V'AUTHORSS o gggxgndnamﬁhung,. Gribkov, V. 1.° and
. Khan-Magometovo. I.D.:

i TITLE:» The influence of excitation light birefringence on
s ok the polarisation of the luminescence of the molecular :
IR - crystals . ce :
Q‘PERiODICALt Optika i spektroskopiya, v.1ll, no.5, 1961, 629 635
“TEXTs ‘The ‘authors have shown that in molecular crystals

luminescence. polarisation does not depend on the excited light
polarisation.' This 1ndependence is completely general, and"
exists in the presence or absence of other complicating factors :
‘ such as double refraction. dichroism or optical activity. This
behaviour is explained by the migration of the energy of ){l
excitation .in the crystals. In the case of double refraction,
the electrical vector ‘during its rotation will in turn coincide
“with the oscillators of various orientation causing a uniform
. excitation of the latter independent of the initial position of
the exciting electrical vector. Stilbene crystal was selected
for .the spectro-polarimetric experimentation, which confirmed

' Card 1/2 Jf .
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.- AUTHORS: Zhevandrov, N. D., ‘Gribkev, V.I., Khan-Magometova, Sh.D.
. TI’i“LEr; A ‘Tﬁ’e"ﬁigration of 4 energy "between impurity molecules in .

molecular crystals

13i:PERIODICAL Optika. i spektroskopiya v 13. no.1, 1962, 96=99

. fluorescence of molecular crystals is indcpendent of the position
.~ of the electric vector of the exciting light, This is' made use
“..of in the present paper to investigate the migration of energy
' between impurity: moleculegr where the distances at small ’
© concentrations are many times- the lattice constapt.
- Measurements of polarization were made with a spectro-polarimetric '
- 'photoelectric apparatus described in a previous paper. It is
. shown that for the’ largest investigated, concentration of
, ,”naphthalene in anthracene (107 3 g/g eq.) the degree of ‘
- polarization:of the luminescence does not depend on the position

. TEXT: . It has previously been shown that the polariznt.s.on of - % :

of the electric vector in the exciting light. ' From this it is
“concluded -that migration of energy of excitation proceeds between
‘Card 1/2 o .
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f-stud‘i‘es of 'a.c}civé,tion energy migration in molecular
crystals with the aid of lwdnesgence polarization
.; B PERIOD'IO'AI'.":  Akademiya nauk SSSR. ‘Izve

auk stiya, Seriya fizicheskaya,
v. 26, no. 1, 1962, 67-73 : ' _

- TEXT: TheApélari‘zation ,'Eeohniques of 8. '
‘polarization, polarizationv,diagram, polarization 8pectra) give valuable

- information on the structure and properties of emitiers and also on their
 interaction with the. amblent medium, - Detailad 8pectroscopic gtudies of

A, F. Prikhot'ko, V. 1, at Kiyev have confirmed
Tresults of the ion in molecular crystals,

These results include the Davydov V(

I. Vavilov et al. (limiting

term splitting, production of free exoltons in orystpls ag g result of
light absorption,

» and the. strong effect of lattice defacty o :
luninescence, Thg multipole properties of elementary emitters can be
) derived from the polarization diagram, {1, 8., from the spatial distriby.
" Gard 1/3 . ,
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tion of luminescenge polarization, 4 goniometrig polarization device
hes now been used to examine the spatial distribution

Polarization of ant '

OT every direction of V‘/
: _ e ity e. g, X-ray structural’ data on the‘orientation of
molecules in the lattice ‘

Posltion
ilator in the molecule is knomy, The experimentally
caleculated degree of polarization ig always legs than the theoretical
value, 'The bagic features of the model of the orq ented

valid, Acoording to experime
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“molecular Bryst'alay‘ the luminescence polarization of Zn3 single crygtals
is nt of : he

‘prientedr_ga_‘s ¢an be applied to the‘luminesoence of molecular orystals
.o in firgt ‘8pproximation, 1. €, the localized excitons play the main role.
S Migration of energy takes Place between pure and mixeqd ¢rystals, and free
‘excitons Participate in tphe luminescence of molesular oryatalg. -There
are 6 figures ang 16 Soviet references, e
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v TITLE:-11th- Conference on Luminescence (Molesulas ‘lunfnescence .- .
{. ‘and: luminescence analysis) [Minsk, 10-15 Sep 1962] R

{-ISQURCE:v,Uapekhi‘{i;icheqkikh nauk, v, 80, no, 4, 1963, 685~-701

"~ TQPIC TACS: ‘laser,reoéhfch;;lasor,resonanc cavity, luminascencs,

; -inorpanic laser material, luminescence confarence, laser oscil~’ DO B
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7. a 'resonator. in which an active substance is placed yere presented -
S by theilnstitut'£izikI?ANjBSSR:(Insti:ute of Physics, AN BSSR). i 1
-'"iﬁ&;y,mh.ﬁApanaaevich-1n“h;a*fébq:t“on“:hc dependence .of absorption, . -

A ~emiasion, and acdttering of rad{ation on the intens{ty of incidont

 radiation gave the derivation by the mathod of quantum electro-

- dynamics of the dependencé of(absorption and dependence of seat- . 1.
tering and photo-luminascencs’ characteristics on the spectral com« = |
position and intensity of incident nonmonochromatic radfation ab~ - . |

..sorbed by the medifum and on the probability of ponoptical trans{- . -
i tions, In the report of G, S, Krupglik and Pe: Ay Apanasevich on '~ I
¢, . the problem of coherent spontanecous emisslion, the .cond{tions under -
. .i~.which cohérent spontaneous emfssion with an intensity proportional -
~' . to the square of the number of emitted particles were discussad, ’
;- and it was shown that under pineral conditions such ‘emissfon 1s . =
F impossiblg.’:Thc;repé:t’oEaV;VP;'Gribkovakiy on forced .anisotropy
© i of the absorption coefficient was devoted to properties of the ~ . .
i absorption coefficient. at high intensities, and Lt vas shown that
.. the absorption coefficients of ‘a linearly polarized or a natural =+

»1light coincide with absorption  coefficients of Lsotropic radiatfon -

i
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~of the absorption coefficient on the
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. In the work of B, I, Stepanov, A, M,
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ting -the nonlinecar dependence '
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‘Samson,' and V. P, Gribkovskiy on the effect of cha;pafccariatics‘of

a‘substance on the properties of generated radiation was ‘concernad
with-propertics of an active substance inside the resonator. The:

‘punp power, absorption, luminescence, and the .power and oscillation: . a
_ threshold of 'a plane-paral lel layerlwith three cnergy levels were I~ [
1B ‘calculated, . In _the work of V. L, Broude, V. S. Mashkevich, A, F. '~ [
-1 ' ppikhot'ko, N. F. Prokopyuk, and M, S, Soskin on {nduced radiation
.- in-molecular crystals, a" four~level scheme for 2 quantum-generator. S

was discussed, It was.shown that optical propertics.of molecular
rysgalsfprovidgga;bagisgfoffthe:realfzqtign'ogigiqugntum generator.. ..
In the report of A. M. Samson and V. A. Savva on nonstationary . . . ...
luminescence of an oscillating planc-parallel layet) laser lumi-~
nescence kineties were diseussed. "In the report of M. D, Galininmn, -

‘A¢"M, Leontovich, E. A. Svirtdenkov, V. N. Smorchkbvi and Z. A. .. e
Chizhikova on radiation properties-of a rubyPerystal’ laser, the -
D kipeticsfof»gCneration.a:,room temperature and lowitemperature
. (down to =165C) mnd properties of radiation coherence in a ruby.
“laser t{r.ere'investip,a_ted.f. The réport of A, M. Bonch*Bruyevich,
V. V. Yargin, Ya. A, Imas, C._ 0. Karapctyan, AY}‘.ME'..Katis. Mo N =T
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ters of fonic crystals, o
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- _ means_of foreign substances’ AR
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: ‘ As_ Kiyanskaya.-
“presanted during the conference on molecular luminescence can be -
: » ' ‘theory of molecular luminescence; luminescence . ®
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vthe;soiV&dt;1nqd“¢thhrgphyslcdchemLCal'fac:ota‘on"Iumiwescenc¢;¢:
“rtriplet. states; lumineseanea of chlorophyll, albumcnssgand ether i @ ‘.
‘important biological compounds; molecuinr luminescence of inorganie: : '
compounds; and molecular luminescence and chemical problems (re= - - - - - |
“lationship between luninescence and molecular structure, cheme . 0 b ko
“iuminescence, etc), Reports on luminescence analysis can be grouped . . ©
.as follows: luminescence analysis in chemistry; luminescence R .
analysis in biology, nedicine, microblology, and veterinary nedieine . 'L
© .. luminescence’ analysis:in technology, industry, and geologys and . . - Y
“instruments and methods of luninescence analysis., .. BT H
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" PETUKHOVA, M.S.; RBINOVICH, N.Y&&"FoK, M.V.;
: mn-maommova ‘Sh.D.} momv-nomovsm v V., doktor .
o ._fiz.-mat. nauk, otv.. red. - . S

o ,[Luminescence; a bibliographic index for 191.7-1961] Liu-
-~ .minestsentsiiaj bibliograficheskii ukazatel', 1947-1961,
R Moskva, Nauka. v0102. 19640 78 po . (MIRA 1831})

e Akademiya naﬁk SSSR. Sektcr aeti npetaial'nykh bibliotek. -
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